Recommendations for stroke family caregiver education and support include: (1) assessment of caregiver needs and Background and Purpose-There are few evidence-based programs for stroke family caregivers postdischarge. The purpose of this study was to evaluate efficacy of the Telephone Assessment and Skill-Building Kit (TASK II), a nurse-led intervention enabling caregivers to build skills based on assessment of their own needs. Methods-A total of 254 stroke caregivers (primarily female TASK II/information, support, and referral 78.0%/78.6%; white 70.7%/72.1%; about half spouses 48.4%/46.6%) were randomized to the TASK II intervention (n=123) or to an information, support, and referral group (n=131). Both groups received 8 weekly telephone sessions, with a booster at 12 weeks. General linear models with repeated measures tested efficacy, controlling for patient hospital days and call minutes. Prespecified 8-week primary outcomes were depressive symptoms (with Patient Health Questionnaire Depressive Symptom Scale PHQ-9 ≥5), life changes, and unhealthy days. Results-Among caregivers with baseline PHQ-9 ≥5, those randomized to the TASK II intervention had a greater reduction in depressive symptoms from baseline to 8, 24, and 52 weeks and greater improvement in life changes from baseline to 12 weeks compared with the information, support, and referral group (P<0.05); but not found for the total sample. Although not sustained at 12, 24, or 52 weeks, caregivers randomized to the TASK II intervention had a relatively greater reduction in unhealthy days from baseline to 8 weeks (P<0.05). Conclusions-The TASK II intervention reduced depressive symptoms and improved life changes for caregivers with mild to severe depressive symptoms. The TASK II intervention reduced unhealthy days for the total sample, although not sustained over the long term. Clinical Trial Registration-URL: https://www.clinicaltrials.gov. Unique identifier: NCT01275495.
D
espite decline in stroke mortality in past decades, stroke remains a leading cause of disability, with ≈45% of stroke survivors being discharged home, 24% to inpatient rehabilitation facilities, and 31% to skilled nursing facilities. 1 Most stroke survivors eventually return home, although many family members are unprepared for the caregiving role and have many unmet needs during the early discharge period. [2] [3] [4] Despite this, caregivers commonly receive little attention from healthcare providers. 5, 6 Caregiver depressive symptoms, negative life changes, and unhealthy days (UD) often result from unmet caregiver needs. Many caregivers (30%-52%) have depression, [7] [8] [9] [10] with a study reporting higher rates in the caregivers than in the stroke survivors. 7 Studies show that family caregivers are at risk for negative life changes, psychosocial impairments, poor health, and even mortality as a result of providing care. 8, 9, [11] [12] [13] Furthermore, the caregiver's emotional well-being can influence the stroke survivor's depressive symptoms. [14] [15] [16] In addition, the caregiver's depressive symptoms can affect the stroke survivor's recovery, 15 communication, social participation, and mood. 16 Finally, caregiver stress is a leading cause of institutionalization for stroke survivors and other older adults.
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concerns, (2) counseling focused on problem solving and social support, (3) information on stroke-related care, and (4) attention to caregivers' emotional and physical health. 19 Scientific statements and practice guidelines on stroke family caregiving recommend individualized caregiver interventions that combine skill building (eg, problem solving, stress management, and goal setting) with psychoeducational strategies to improve caregiver outcomes. [20] [21] [22] [23] There are few evidence-based, easy-to-deliver programs for family caregivers of stroke survivors postdischarge that incorporate these recommendations. The revised Telephone Assessment and Skill-Building Kit (TASK II) clinical trial addressed these recommendations by offering a comprehensive, multicomponent program that enables caregivers to assess their needs, build skills in providing care, deal with personal responses to caregiving, and incorporate skill-building strategies into their daily lives.
Methods

Design
A prospective randomized controlled clinical trial design, with outcome data collectors blinded to treatment assignment, was used to evaluate the efficacy of the revised TASK II relative to an information, support, and referral (ISR) comparison group. Both the groups received written materials, 8 weekly calls from a nurse, and a booster session 1 month later. The study was approved by the Indiana University Office of Research Compliance Human Subjects Office (Institutional Review Board) for protection of human subjects and by each facility where recruitment occurred. Recruitment occurred May 1, 2011 through October 7, 2013. Enrolled subjects gave informed consent.
The primary aim was to examine the short-term (immediately postintervention at 8 weeks) and long-term, sustained (12, 24, and 52 weeks) efficacy of the TASK II intervention relative to the ISR comparison group for improving caregivers' depressive symptoms, caregiving-related life changes, and UD. For depressive symptoms, primary analyses were performed for the subgroup with mild to severe depressive symptoms at baseline; secondary analyses for depressive symptoms used the entire cohort. Selected covariates were included in the analyses to adjust for group differences in potential confounders.
Participants
A total of 254 stroke family caregivers were randomized either to the TASK II group (n=123) or to the ISR comparison group (n=131). Family caregivers were recruited from 2 rehabilitation hospitals and 6 acute care hospitals in the Midwest. Participants were screened within 8 weeks after the survivor was discharged home. Caregivers were included if the following criteria were met: was the primary caregiver (unpaid family member or significant other), 21 or more years of age, fluent in the English language, had access to a telephone, had no difficulties hearing or talking on the telephone, planned to be providing care for ≥1 year, and were willing to participate in 9 calls from a nurse, and 5 data collection interviews. Caregivers were excluded if: the patient had not had a stroke, did not need help from the caregiver, or was going to reside in a nursing home or long-term care facility; the caregiver scored <16 on the Oberst Caregiving Burden Scale Task Difficulty Subscale 24 or <4 on a 6-item cognitive impairment screener. 25 In addition, caregivers and stroke survivors were excluded if either was pregnant; a prisoner or on house arrest; had a terminal illness (eg, cancer, end-of-life condition, and renal failure requiring dialysis); had a history of Alzheimer, dementia, or severe mental illness (eg, suicidal tendencies, severe untreated depression or manic depressive disorder, and schizophrenia); or had been hospitalized for alcohol or drug abuse.
Study Protocol
Study Instruments
The Patient Health Questionnaire Depressive Symptom Scale (PHQ-9), measuring 9 depressive indicators from the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), has been widely used in clinical and research settings. 26 Depressive symptom severity are categorized as: no depressive symptoms (0-4), mild (5-9), moderate (10) (11) (12) (13) (14) , moderately severe (15) (16) (17) (18) (19) , or severe (20) (21) (22) (23) (24) (25) (26) (27) . 26 Evidence of internal consistency reliability has been documented in primary care 26 and with stroke caregivers. 11, 12 The Cronbach α for the PHQ-9 for this study was 0.82.
The 15-item Bakas Caregiving Outcomes Scale (BCOS) was used to measure life changes (ie, changes in social functioning, subjective well-being, and physical health), specifically as a result of providing care. 11 Content, construct, and criterion-related validity have been documented, as well as internal consistency reliability in stroke caregivers. 11 Cronbach α for the BCOS for this study was 0.87. UD were measured by summing 2 items asking caregivers to estimate the number of days in the past 30 days that their own physical or mental health had not been good, with a cap of 30 days. 27 The UD measure has been used to track population health status as part of the Behavioral Risk Factor Surveillance System used across states and communities in support of Healthy People 2010. 27 Strong evidence of construct, concurrent, and predictive validity has been documented, as well as reliability and responsiveness. 27 Caregiver and survivor characteristics were measured using a demographic form, along with the Chronic Conditions Index, 28 Cognitive Status Scale, 29 and the Stroke-Specific Quality of Life Proxy (SS SSQOL proxy) 30 ; all instruments have acceptable psychometric properties and have been used in the context of stroke.
TASK II Intervention Arm
Stroke caregivers randomized to the TASK II intervention group received the TASK II Resource Guide and a pamphlet from the American Heart Association entitled Caring for Stroke Survivors. 31 The TASK II Resource guide included the caregiver needs and concerns checklist 2 addressing 5 areas of needs: (1) finding information about stroke, (2) managing the survivor's emotions and behaviors, (3) providing physical care; (4) providing instrumental care, and (5) dealing with personal responses to providing care, along with corresponding tip sheets addressing each of the items on the caregiver needs and concerns checklist. 32 Five skill-building tip sheets were included that respectively addressed strengthening existing skills, screening for depressive symptoms, maintaining realistic expectations, communicating with healthcare providers, and problem solving, as well as a stress management workbook for the caregiver and stroke survivor. 32 The TASK II intervention added the use of the BCOS at the fifth call for caregivers to further assess their life changes and to select corresponding tip sheets. 33 Calls to caregivers in the TASK II group focused on training caregivers how to identify and prioritize their needs and concerns, find corresponding tip sheets, and address their priority needs and concerns using innovative skill-building strategies.
ISR Comparison Arm
Stroke caregivers randomized to the ISR group received only the American Heart Association pamphlet. 31 Calls to caregivers in the ISR group focused on providing support through the use of active listening strategies. 32, 33 Both the groups received 8 weekly calls from a nurse with a booster call at 12 weeks. Caregivers in both the groups were encouraged to seek additional information from the American Stroke Association or from their healthcare providers.
Treatment Fidelity and Training
The treatment fidelity checklist 34 addressing design, training, delivery, receipt, and enactment was used to maintain and track treatment fidelity for both the TASK II intervention and ISR procedures.
Training included the use of detailed training manuals and podcasts, training booster sessions, self-evaluation of audio recordings, evaluation by supervisors, quality checklists, and frequent team meetings. 35 Protocol adherence was excellent at 80% for the TASK II and 92% for the ISR. 35 Focus groups with nurses yielded further evidence for treatment fidelity. 35 
Study Timetable and Assessments
Baseline data collection occurred within 8 weeks after the stroke survivor was discharged home because the early discharge period is a time when caregivers need the most information and skills related to providing care. 2, 3, 6, 36, 37 Follow-up data were collected at 8 weeks (immediately postintervention), with longer term follow-up data collected at 12 weeks (after the booster session) and at 24 and 52 weeks to explore sustainability of the intervention. Enrollment occurred from January 21, 2011 to July 10, 2013, with follow-up data collection at 52 weeks completed on July 9, 2014.
Randomization and Masking
After baseline, caregivers were assigned to groups using a block randomized approach with stratification by recruitment site, type of relationship (spouse versus adult child/other), and baseline depressive symptoms (PHQ-9 <5 no depressive symptoms; PHQ-9 ≥5 mild to severe depressive symptoms). Random allocation sequence was generated using SAS PROC PLAN 38 to create the randomized blocks within strata to obtain, as closely as possible, similar numbers and composition (balance) between the groups, and facilitate maintenance of blinding of data collectors. After baseline data collection, the project manager informed the biostatistician of the caregiver's recruitment site, type of relationship, and depressive symptoms (PHQ-9 
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December 2015 score). The biostatistician then notified the project manager of the group assignment, who mailed the appropriate materials to the caregiver and assigned a nurse. Separate nurses were used for TASK II and ISR groups to prevent treatment diffusion. Data collectors were blinded to the caregiver's randomization status at subsequent data collection points. Separate team meetings were held with outcome data collectors to maintain blinding.
Sample Size and Statistical Analysis
The participant flow diagram is provided in Figure 1 . Of the 2742 stroke caregivers assessed for eligibility, 254 were randomized to the TASK II intervention (n=123) or to the ISR comparison group (n=131). The refusal rate was minimal at 17.1%; 29.8% caregivers were unable to contact; and 43.8% were ineligible, primarily because the survivor did not need help from a family caregiver, or the survivor was residing in a nursing home or long-term care facility. Attrition rates ranged from 8.1% at 8 weeks to 32.5% at 52 weeks for the TASK II group and 8.4% at 8 weeks to 29.0% at 52 weeks for the ISR group. The sample size was determined based on pilot data anticipating a 10% attrition rate for the 8-week time point for the primary outcomes, using power estimates. Given the full sample of 100 subjects per group, a 0.20 effect size provided a power of 0.81 to detect the treatment by time interactions. Given the 10% attrition rate, a sample of 220 caregivers would be needed. To complete those being assessed for eligibility, enrollment exceeded the projected 220 caregivers by an additional 34 caregivers (total, 254 caregivers).
On the basis of pilot data of 38% screening positive for depressive symptoms (PHQ-9 ≥5), it was estimated that there would be a total of 76 caregivers (38 per group), which would provide a power of 0.81 to detect an effect size of 0.33 for the treatment by time interaction using a 5% type I error rate. The sample consisted of a total of 111 caregivers (49 TASK II and 62 ISR) who screened positive for depressive symptoms. Study data were collected and managed using REDCap electronic data capture tools hosted at Indiana University. 39 All analyses were conducted using SAS version 9.4. 38 Baseline equivalence in demographic characteristics and outcome measures between TASK II and ISR groups was tested using independent samples t (continuous variables) or χ 2 (categorical variables). Variables with significant differences between the 2 groups were selected as covariates. Using an intent-to-treat approach, dependent variables consisting of change relative to baseline value for depressive symptoms, life changes, and UD were entered into general linear models. 40 These models incorporated covariates and took into account the correlation among repeated measures on the same individual. 41 
Results
Caregivers in TASK II and ISR groups were similar across all demographic characteristics ( 35 Primary outcome means were similar between caregivers in the 2 groups at baseline (Table 3) . (Table 4) .
Secondary End Points (12, 24, and 52 Weeks)
Similar to results at the primary end point, caregivers with PHQ-9 ≥5 in the TASK II group reported a greater reduction in depressive symptoms than those in the ISR group from baseline P=0.008); although these results were not significant using the entire cohort (Table 4) . Although life changes were similar for the full sample from baseline to 12 weeks (P=0.178; Table 4 ), for caregivers with PHQ-9 ≥5 at baseline, TASK II participants had greater improvement in life changes than ISR participants from baseline to 12 weeks (mean difference [SE]=5.8 [2.9] ; P=0.046). Moreover, caregivers within the TASK II group reported improvements in depressive symptoms for the PHQ-9 ≥5 subgroup (P<0.001) and the entire cohort (P<0.05) and life changes (P<0.05) from baseline to 12, 24, and 52 weeks (Table  4) . Caregivers within the ISR group reported improvement in depressive symptoms in the PHQ ≥5 subgroup from baseline to 12 and 24 weeks (P<0.01; Table 4 ).
Discussion
At 8 weeks, the TASK II intervention, compared with the ISR group, reduced UD, did not significantly affect life changes, and reduced depressive symptoms in the subgroup that had mild to severe baseline depressive symptoms. As expected, secondary analyses of depressive symptoms using the entire cohort from baseline to 8, 12, 24, and 52 weeks were not significant. Some caregivers who were not depressed at baseline may have developed depressive symptoms over time; however, TASK II within group differences showed improvement in depressive symptoms at each follow-up time point.
Fewer Depressive Symptoms
Nevertheless, the TASK II program for family caregivers of stroke survivors postdischarge successfully reduced depressive symptoms within a subgroup experiencing mild to severe depressive symptoms compared with those in the ISR group. These results were evident at our primary end point of 8 weeks and were sustained at both 24 and 52 weeks. Although other stroke caregiver intervention studies have reported improvements in caregiver depressive symptoms, 20 only one study reported sustainability at 52 weeks. 42 The study by Kalra et al 42 was a well-designed, randomized controlled clinical trial that tested the efficacy of a hands-on caregiver training program in a sample of 300 stroke caregivers. The intervention group received 3 to 5 inpatient sessions and 1 home visit focused on a variety of skills that included goal setting and tailored psychoeducation, although tailoring of the intervention was based on the needs of the stroke survivor rather than the caregiver. The TASK II intervention is unique in that it is delivered completely by telephone, trains caregivers how to assess and address their own needs, and is applicable to a wide variety of stroke caregivers (eg, spouses, adult children, and others). Screening for and addressing caregiver depressive symptoms, as in the TASK II program, not only have the potential to improve caregiver outcomes, 10, 12, 19, 20 but may improve the survivors' recovery 15 and reduce the potential for their long-term institutionalization. 9, 17, 18 
Improvement in Life Changes
At 8, 12, 24, and 52 weeks, the TASK II intervention did not significantly affect life changes for the total sample. However, the TASK II program improved caregiver life changes in caregivers with mild to severe depressive symptoms compared with those randomized to the ISR group at 12 weeks. Although life changes were similar for both TASK II and ISR groups across the total sample, it is possible that caregivers with some depressive symptoms experienced more life changes as a result of providing care. Life changes and depressive symptoms have been found to be correlated. [10] [11] [12] Improvement in life changes in caregivers with some depressive symptoms builds on our previous work with the original TASK intervention, which had little effect on life changes. 33 For the TASK II intervention, we incorporated the BCOS into the intervention during the fifth call with the nurse as an additional assessment, encouraging caregivers to select priority needs that were targeted toward improving their own personal life changes. Further refinement of the TASK II intervention may be to use the BCOS earlier, (eg, second or third call) to allow caregivers more time to address their own life changes. Only one other intervention study has reported life changes as an outcome in stroke caregivers. 43 King et al 43 found that life changes improved for a group of caregivers who received a problemsolving intervention immediately postintervention; however, results were not sustained at 6 months or 1 year, and there were high attrition rates. Generalizability was limited to spousal caregivers. Other intervention studies have measured similar quality of life concepts with mixed results. 20 Caregivers commonly experience adverse life changes because they neglect their own needs while providing care, and they often need encouragement to care for themselves. 2, 3, [10] [11] [12] 36 The TASK II intervention encourages caregivers to attend the needs of the survivor and their own changes in social functioning, subjective well-being, and physical health.
Reduction of UD
Most notably, UD were reduced for the caregivers in the TASK II group compared with those randomized to the ISR group at our primary end point of 8 weeks. A trend toward fewer UD was noted for the TASK II group at 12, 24, and 52 weeks (Figure 2 ). Future enhancements of the TASK II program may be warranted to include a stronger focus on referring caregivers to healthcare providers to address their own physical and mental health needs. Addressing health conditions as well as preventive healthcare measures is important for both stroke survivors and family caregivers. The stroke family caregiver intervention literature is limited with regard to caregiver health 20 ; only 2 studies found improvement in general health of the caregiver. 43, 44 Other studies had nonsignificant findings using the SF-36 general health subscale. 33, 45 TASK II intervention having a significant impact on a global measure of UD 27 underscores the strength of the TASK II intervention and its potential to improve population health in general for family caregivers.
Limitations
The study used a convenience sample of stroke caregivers recruited from acute care and inpatient rehabilitation settings in the Midwest where most of the participants were white and Non-Hispanic. Caregivers were recruited within 8 weeks of
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December 2015 the survivor's discharge to home, making findings less generalizable to long-term caregivers. Caregivers were older (mean age, 54-55 years), making findings less applicable to younger caregivers who were also parents of young children. Survivor characteristics were collected by caregiver proxy. Future studies should incorporate more objective data from medical records or directly from the stroke survivors themselves. Finally, there were group differences in protocol adherence, time spent reading materials, and longer call time; although, longer call time with the nurses was used as a covariate in the analyses. Although overall adherence for the TASK II group was 80% and the ISR group was 92%, the checklist for the TASK II group included additional items specific to the TASK II intervention that were repetitive and not needed during every call. Comparison with adherence percentages for shared items on the checklist was 90% for the TASK II group and 92% for the ISR group.
35
Implications and Future Directions
Despite these limitations, the TASK II intervention is useful. It includes a close connection with current scientific and practice guidelines that recommend assessment of caregiver needs and concerns, as well as the use of a combination of psychoeducational and skill-building strategies. [19] [20] [21] [22] Training caregivers to assess their own needs and concerns and to address those using individualized skill-building strategies provides a caregiver-driven approach to self-care. The TASK II intervention is unique among intervention studies 20 because it is delivered completely by telephone, making it accessible to caregivers in both rural and urban home settings. 32, 33, 35 Key attributes of the nurses delivering the intervention included the hiring of qualified, engaged nurses who had a registered nurses licence. 35 Education level did not matter as much as the quality of communication skills and the ability to follow the caregiver's lead. 35 Nurses commented on how telephone delivery sharpened their listening skills, 35 similar to findings from another study in which telephone delivery allowed interveners to develop enhanced listening skills to compensate for the absence of visual cues. 46 Future development of the intervention may involve enhanced use of other telehealth modes of delivery, such as video, web-based, and remote monitoring technologies. 47 The TASK II intervention has a documented track record of treatment fidelity, including structured protocols for nurse training. 35 The challenge is how to implement the program into stroke systems of care. Future research is needed to enhance the TASK II program using innovative telehealth technologies and to implement the TASK II program into ongoing systems of stroke care.
